Objective: To estimate the prevalence of depressive symptoms (depression thereafter) and to identify the sociodemographic and clinical correlates of depression in a sample of elderly patients treated in the primary care setting in Wuhan, China.
Introduction
Depressive disorders are a major public health problem for the elderly population worldwide. In China, meta-analyses of population-based studies have reported that 23.6% and 2.7% of the Chinese elderly patients had depressive symptoms and major depressive disorder during the previous month, respectively. 1, 2 Compared to depression in relatively younger age groups, depression in late life is characterized by a chronic disease course, a high relapse rate, and a poor response to antidepressants. 3, 4 Studies have shown that late-life depression is significantly associated with more physical disability, cognitive decline, poor quality of life, increased health-care utilization, and an elevated risk of suicide and all-cause mortality. [5] [6] [7] [8] In the context of rapid aging and social changes in contemporary China, late-life depression has become an urgent and growing concern 9 ; however, China's health-care system has not been prepared to meet the growing needs of the elderly population. 10 During the past decades, China has made great efforts to reform its health-care system, with a particular focus on strengthening primary health-care services. 11 According to the latest official statistics, 12 by 2017, in rural areas of China, where there were very limited health-care resources previously, the average numbers of primary care clinics and health workers in each village had increased to 1.2 and 2.3, respectively. Furthermore, due to the very high coverage rate (nearly 100%) of the New Rural Cooperative Medical Insurance (NRCMI) and the high reimbursement rate (>70%) for primary care by the NRCMI, primary care service availability has improved significantly, and the economic burden of disease treatment has been substantially reduced. 11, 13 Primary care services are increasingly affordable and accessible, and therefore, an increasing number of Chinese older adults (OAs) prefer to seek treatment in primary care settings. Recent data indicated that 57.6% of urban and 60.5% of rural Chinese OAs were more willing to seek treatment in primary care settings than in other settings and that 78.4% to 98.0% of OAs were satisfied with the primary care services they received. [14] [15] [16] [17] Because late-life depression frequently co-occurs with physical conditions, 18 and a large portion of Chinese OAs contact primary care providers, primary care has become the most promising venue for recognizing and managing late-life depression in China. 19 However, until now, mental health services, except for the management of psychosis, have been unavailable in most Chinese primary care clinics. 20 Recently, there have been increasing calls for integrating geriatric depression management into primary health care, and an empirical study has shown promising results regarding the effectiveness of primary care-based late-life depression management. 21, 22 To facilitate the management of late-life depression in the primary care setting, it is necessary to determine the prevalence and characteristics of late-life depression. However, to date, only 2 studies have examined depression in older Chinese primary care patients: one study was conducted in an urban primary care center in Shanghai and the other was in an urban primary care center in Hangzhou. 19, 23 The 2 studies found that the prevalence rates of depressive symptoms and major depressive disorder were 19.6% and 11.3%, respectively, and a variety of factors were significantly associated with depression, including female gender, lack of social support, living alone, and exercising irregularly. Because the previous 2 studies recruited samples from urban primary care clinics only, the generalizability of their findings might be limited. Furthermore, their prevalence rates of depression might have been underestimated because no rural population was included.
The current study was designed to investigate the prevalence and sociodemographic and clinical correlates of depressive symptoms in elderly Chinese primary care patients in both urban and rural areas of Wuhan, a very large city with a population of 11 million in central-south China.
Methods Participants
This study was a part of a large-scale multicenter survey that examined the health status, quality of life, and psychosocial problems of Chinese OAs treated in primary care clinics in Wuhan, China, between October 2015 and November 2016. 24 We selected 13 primary care centers from the 13 districts (7 urban and 6 rural) of Wuhan, with 1 center from each district. These centers were all located in the most densely populated area of these districts. The inclusion criteria for this study were (1) age 65 years, (2) sought treatment at any of the included study primary care centers during the period of the survey, and (3) agreed to join the study voluntarily and provided informed consent. We excluded elderly patients with psychotic symptoms and those who were unable to complete the interview due to severe physical illnesses and severe cognitive impairment. All eligible patients were consecutively invited to join the study.
The study was approved by the institutional review board of Wuhan Mental Health Center. All patients signed the informed consent form before the interview.
Procedures and Measures
All elderly patients were interviewed with a standardized questionnaire, which was finalized after a pilot study. The questionnaire consisted of the following 5 sections: 1) Sociodemographics: Gender, age, marital status, financial status, main occupation before older adulthood, residence location (urban vs rural), living arrangement (alone vs with others), and number of living adult children. 2) Lifestyle factors: Current smoking and exercise habits.
Current smokers were those who presently smoked 5 days per week or more. Patients were asked whether they regularly perform physical exercise. Respondents who gave an affirmative answer were defined as having an exercise habit. 3) Clinical factors: Number of chronic medical conditions and vision and hearing problems. We used a chronic illness checklist that asked the participant to report whether he or she had specific conditions. Data were collected on the following 13 specific chronic medical conditions: hypertension, diabetes, heart disease, stroke and other cerebrovascular diseases, chronic obstructive pulmonary disease, cancer, tuberculosis, chronic prostatitis, chronic gastric ulcer, Parkinson disease, anemia, hepatic sclerosis, and arthritis. The presence of hearing and vision problems was operationally defined in this study. A hearing problem was present if the interviewer needed to speak at a louder volume than usual to help the interviewee hear questions clearly, while a vision problem was present if the respondent reported having difficulty in seeing TV or movies. 4) Psychosocial problem: Feelings of loneliness. Consistent with prior studies, 10,24-27 the following single question was used to assess the frequency of feelings of loneliness: "How often do you feel lonely?" The question was answered on a 5-point scale, with 1 ¼ always, 2 ¼ often, 3 ¼ sometimes, 4 ¼ seldom, and 5 ¼ never. Lonely individuals were those who answered "sometimes," "often," or "always". 5) The primary outcome of the present study, depressive symptoms, was evaluated with the validated Chinese 15-item version of the Geriatric Depression Scale (GDS-15), with all items being answered in a yes/no format. [28] [29] [30] The total score of the GDS ranges between 0 and 15, with a cutoff score of 5 or more denoting clinically significant depression.
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Statistical Analysis
The prevalence of depressive symptoms was calculated. Prevalence rates of depressive symptoms in different OA cohorts according to sociodemographic, lifestyle, clinical, and psychosocial characteristics were described and compared with the w 2 test. A binary logistic regression analysis that entered all statistically significant variables from the abovementioned univariate analyses as independent variables and depressive symptoms as the outcome variable was conducted to identify the factors significantly and independently associated with depressive symptoms. Factors were selected with a backward stepwise method. We quantified the associations between factors and depressive symptoms by calculating the odds ratios (ORs) with the 95% confidence intervals. Data analyses were conducted with SPSS version 15.0. The statistical significance level was set at P < .05 (2-sided).
Results
In total, 791 elderly patients treated in primary care centers were invited to participate in the study. Among them, 10 refused, 15 were excluded due to severe cognitive impairment, 6 withdrew their informed consent, and 8 had missing values for variables of interest in the current analysis. Finally, 752 patients were included in the current analyses.
The average age of the final sample was 73.0 years (standard deviation: 6.1, range: 65-97), and 46.1% were men. Other sociodemographic, lifestyle, clinical, and psychosocial characteristics are displayed in Table 1 .
Altogether, 230 patients reported having depressive symptoms (GDS-15 5). The prevalence rates of depressive symptoms in elderly Chinese patients treated in the primary care setting were 30.6% in the whole sample, 28.2% in men, and 32.6% in women. Although the rates were higher in female patients than in male patients, the difference was not statistically significant (w 2 ¼ 1.666, P ¼ .197). The results of the w 2 test (Table 1) show that the prevalence rates of depressive symptoms were significantly elevated in patients who were 75 years old and above, had an education level of primary school or less, had a marital status of "others" (never married, separated, divorced, widowed, cohabitating, and remarried), rated their economic status as "poor," engaged in physical labor before older adulthood, lived alone, did not exercise regularly, had 2 or more chronic medical conditions, and felt lonely (P .031).
In the multiple logistic regression analysis (Table 2) , factors significantly associated with depressive symptoms were an education level of primary school or less (OR: 1.94, P < .001), poor financial status (OR: 2.19, P ¼ .016), lack of an exercise habit (OR: 1.40, P ¼ .023), 2 or more chronic medical conditions (OR: 1.90, P < .001), and loneliness (OR: 3.53, P < .001).
Discussion
Lessons from many countries' development of health-care systems suggest that there can be no universal health coverage without primary health care. 33 Given the very limited resources for mental health-care services in China, empirical data on the clinical epidemiology of late-life depression in Chinese primary care patients can inform the ongoing health-care system reform in China. To the best of our knowledge, this was the first large-scale cross-sectional study in China to examine depressive symptoms in a representative sample of elderly patients treated in both urban and rural primary care settings. In the current study, the prevalence of depressive symptoms (GDS-15 5) was 30.6% among elderly patients in Chinese primary care centers. This prevalence is higher than the 23.6% prevalence reported in Chinese community-dwelling OAs, 1 the 19.6% prevalence in OAs treated in 1 urban primary care center in Shanghai, China, 23 the 26.1% prevalence in elderly patients in the Brazilian primary care setting, 34 and the 9.7% prevalence in Germany primary care OA 36 patients. 35 Because our participants are all patients with physical illnesses attending primary care clinics and physical illnesses can increase the risk of depression, 36,37 the higher prevalence of depressive symptoms among primary care OA patients than among community-dwelling OAs is expected. Unlike in Western countries, the recognition and treatment rates of depressive disorders are extremely low in China 38 ; for example, in a sample of urban Chinese primary care OAs, the treatment rate of major depressive disorder is lower than 1%. 19 Therefore, the much higher prevalence of depressive symptoms in Chinese than Germany primary care OA patients might be ascribed to the extremely low treatment rate of late-life depression, indicating the substantial unmet mental health needs of elderly patients in the Chinese primary care setting.
Multiple logistic regression analysis revealed that depressive symptoms among older primary care patients are related to an education level of primary school or less, poor financial status, lack of an exercise habit, 2 or more chronic medical conditions, and loneliness. Overall, these findings are similar to those reported in previous studies about depression in the general OA population and in those attending primary care clinics, 1, 19, 23, 35, 39 which identified female gender, rural residence, living alone, low monthly income, unhealthy lifestyle, major medical conditions, and psychosocial problems as the primary risk factors for late-life depression. However, there are some differences. The majority of previous studies reported substantially higher rates of depressive symptoms/disorders in women than in men, and in rural than in urban areas, but we found no such significant differences. The insignificant gender difference in the prevalence of depressive symptoms may be attributed to the prevailing major chronic illnesses in primary care OA patients, which can mask the effect of gender on the risk of late-life depression. The insignificant rural-urban difference might be explained by the rapid economic development in rural areas of Wuhan in recent years, which decreases the rural-urban gaps in economic levels and social and healthcare services.
Older adults with a low level of education and poor financial status often have a low socioeconomic status, which has been generally acknowledged as a significant predictor of depressive symptoms because socioeconomically disadvantaged individuals have insufficient resources to buffer the negative effects of stressful life events. 37, 40 Furthermore, these individuals may have a high level of stigma associated with depression and tend to not use mental health-care services due to their poor mental health literacy. These may explain the associations of depressive symptoms with an education level of primary school or less and poor financial status in our study. Evidence from systematic reviews has confirmed the antidepressant effect of exercise on late-life depression. 41, 42 Accordingly, it is not surprising to find a significant relationship between the lack of exercise and depressive symptoms in primary care OA patients.
In the literature, it has been widely accepted that there is a reciprocal relationship between depression and physical illness, that is, depression can be a psychological reaction to physical illness or caused by its treatment and depression can exacerbate physical illness. 43 Therefore, the elevated risk of depressive symptoms among primary care OA patients with multiple morbidities (2 chroninc medical conditions) is expected in this 44 ,45 studies also found that the impact of living alone on depression depends on the mediating role of loneliness, that is, feeling lonely is the bridge of the relation between living alone and depression. 46 Therefore, in our study, when living alone and loneliness were simultaneously included in the multiple regression model, only loneliness remained significant in the final model. This study has some limitations. First, because of the crosssectional study design, the causality between depressive symptoms and their correlates could not be ascertained. Second, we recruited OAs from primary care centers in only 1 city in China; primary care OA patients in other cities were not included, which is particularly relevant for those from economically underdeveloped regions such as Western China. We need to be cautious in generalizing our findings. Third, some other risk factors for depressive symptoms, such as stressful life events and the lack of social support, were not investigated in the study, so it is unclear whether or not these factors are also associated with an increased risk of depressive symptoms in primary care OA patients. Finally, this study examined depressive symptoms only, not depressive disorders. Because the latter is associated with clinically significant distress or functional impairments, findings regarding depressive disorders would be more clinically relevant.
In summary, elderly patients treated in Chinese primary care settings have a high prevalence of depressive symptoms, indicating that OAs seeking treatment at primary care clinics have a high level of need for mental health services. Many of the known risk factors for depression in the aging population are also associated with depressive symptoms in the primary care OA patients, but the deleterious effect of these factors may be magnified by physical illnesses, particularly in OAs who have multiple chronic medical conditions. There is an urgent need to integrate mental health services into the routine health-care services offered in the Chinese primary care setting. Services for the primary care OA patients need to include periodic screening for depressive symptoms, expanded psycho-social support to improve the emotional health and well-being, and when necessary, psychiatric assessment and referral.
